Modern evidence based guidelines in immune thrombocytopenia (ITP) are mostly based on expert opinion. Standardized clinical assessment and management plans (SCAMPs) are flexible, feedback-based practice guidelines that could be valuable for both managing patients with ITP and understanding treatment decisions and outcomes. At Boston Children's Hospital, we have implemented a SCAMP for patients with newly diagnosed and persistent ITP. To develop the algorithm, a group of local ITP experts devised an initial guideline, which was then modified by the attending hematologists who care for ITP patients until consensus was reached. Since deviations from the algorithm are encouraged, all clinicians did not need to agree with all aspects of the algorithm. At each clinic visit, clinicians fill out data collection forms explaining practice deviations. The goals of this process are to decrease practice variation and resource utilization and learn from the outcomes and deviations that occur to continually improve our practice. SCAMPs are an innovative approach to improve quality of care in ITP.
However, CPGs are fraught with limitations. 15, 16 CPGs do not have a mechanism for updating and modifying guidelines as new evidence is published. In addition, for most diseases, like ITP, solid evidence does not currently exist from which to base these guidelines. Furthermore, patient-centered measures, such as quality of life, are often not used in guideline development. Lastly, clinician deviations from CPGs are often not recorded or considered as part of their development.
Due to the limitations of CPGs, other practice guideline standards have been developed. Since 1988, Intermountain Healthcare, a network of hospitals and clinics, has used measures of clinical variation and outcomes data to create management standards, which they continually oversee. 20 Their method involves establishing evidence-based, bestcare practice guidelines with an active variance feedback loop to modify the guidelines. They have found the practice guidelines initially undergo high rates of change but, over time, are modified less frequently but still at a stable rate. Using these methods, Intermountain has become a model for national practice standards due to the high quality and low cost of care.
Based on the model of Intermountain Healthcare, the cardiologists at Boston Children's Hospital developed standardized clinical assessment and management plans (SCAMPs) as a quality improvement, flexible care delivery algorithm that standardizes the assessment and management of a specific patient population through data collection. 17, 18 Based on semiannual review of the collected data, the algorithm is designed to be periodically modified based on feedback from the previous time period. 17, 19 This practice guideline model encourages knowledge-based physician deviations from the guidelines as a source of innovation and potential adaptation of the algorithm.
The goals of SCAMPs are numerous (Table 1) . These management algorithms reduce practice variation and healthcare resource utilization. Since data are collected prospectively and care deviations (with explanations) are encouraged, one can learn about management and treatment outcomes, as well as treatment decisions and their outcomes. In addition, with semiannual review of data, the management plan undergoes progressive modification to incorporate findings from prior management outcomes and from new developments within a specific disease field.
ITP AS A MODEL DISEASE FOR SCAMPS* Diagnosis and Laboratory Evaluation of ITP
ITP is a diagnosis of exclusion. Other than complete blood counts and review of the peripheral blood smear, there are no agreed upon diagnostic tools in an individual with a history and physical examination consistent with ITP. Nevertheless, physicians often send an array of lab tests in an individualized patient-directed fashion or based on physician preferences and past patient experiences.
The current ASH guidelines are clear that bone marrow aspirates and biopsies are no longer indicated at diagnosis in patients with typical features of ITP. 4 However, current guidelines do not discuss whether bone marrow procedures should be performed in patients with chronic ITP or prior to second-or third-line therapies. Furthermore, there are no studies to guide laboratory evaluation and monitoring of chronic ITP patients. For example, does screening for other autoimmunity, such as thyroid or anti-nuclear antibody testing, help to more timely diagnosis and treatment of patients with secondary ITP? 21 Which patients should be screened for an underlying immunodeficiency? 22, 23 SCAMPs could focus diagnostic testing in the majority of ITP patients and gather information about which patients to send more broad testing. This type of approach would reduce unnecessary testing, and we are likely to learn the answers about which patients need further testing and immunologic screening.
Management of Newly Diagnosed ITP
Some variation in ITP treatment is to be expected based on the epidemiology and clinical features of the disease. Thus, the approach to treatment of acute ITP is different in children versus adults, in bleeding versus non-bleeding patients, and in resource-limited settings versus non-limited settings. Although the 2011 ASH guidelines for the initial management of ITP are different for adults and children, there is no clear age cut-off by which a clinician should switch from the pediatric to the adult guidelines. Prospective data have shown that severe bleeding in children with newly diagnosed ITP is rare regardless of medical treatment, but retrospective data have indicated that ITP-related bleeding becomes more common as patients age. 24, 25 SCAMPs could incorporate age and, through various guideline iterations, the knowledge of proper age cut-offs will be improved to guide specific treatment approaches.
In patients who require treatment, current pediatric guidelines recommend either a short course of corticosteroids or a single dose of intravenous immunoglobulin (IVIG). 4 Current practice guide-lines do not help the clinician to choose between these two treatments and the outcomes of this treatment choice are not collected. In addition, the timing of follow-up of newly diagnosed patients is not standardized. SCAMPs may teach us whether specific management choices have better outcomes and at least, why physicians pick certain treatment types (Figure 1 ).
Since bleeding, rather than platelet count, often determines treatment in ITP, it is important to have consistent and validated measures of bleeding. Currently, a variety of scoring systems are used to standardize bleeding in ITP patients. 26, 27 These also tend to be designed by expert opinion rather than validated clinical measures. SCAMPs could be used to both modify and validate existing bleeding systems into the one that is best for use in clinical practice.
Practice Decisions in Chronic and Refractory ITP
Although the management of chronic and refractory ITP has evolved over the past 50 years, therapy continues to be based more on clinical experience than research evidence. Historically, splenectomy was a common treatment choice, particularly in adult patients. However, other options with different side effect profiles have become common second-or third-line treatments, including rituximab and the thrombopoietinmimetic agents. Furthermore, in children, in whom splenectomy is much less commonly performed, a host of treatment options are chosen, often based on physician practice and local hospital experience. 11 In addition to rituximab and the thrombopoietin-mimetic agents, these agents include oral immunosuppressant agents, such as 6-mercaptopurine, mycophenolate, cyclosporine, and sirolimus. [28] [29] [30] Since so many agents are used in this rare disease, it is difficult for clinicians to know which agents are most effective and if there is different efficacy within certain populations of ITP patients. A randomized study of even just two of these treatment approaches would be a massive undertaking. The 2011 study of eltrombopag versus standard care involved 85 sites in 14 countries. 31 It is unlikely, outside of the drug development process, that similar studies will be performed to determine which agent works best in chronic or refractory ITP. However, a multicenter approach is required to study chronic ITP. A multicenter SCAMP is one approach to learning how best to manage chronic ITP while actively managing these patients.
Quality of Life and ITP
Multiple measures of quality of life have been validated in ITP but only recently have prospective studies incorporated these outcomes into study findings. [32] [33] [34] Given that qualityof-life measures often drive the choice of treatment in patients with ITP, these findings should be incorporated into SCAMPs. How physician management decisions effect quality of life in patients with ITP is an important aspect of data collection for feedback and future modifications of practice algorithms.
DISCUSSION
SCAMPs rely on management decision, treatment, and outcomes data. In addition, periodic modifications of these practice guidelines also require that clinical centers value and are committed to patient care and high quality. Based on the number of existing consensus based guidelines for ITP, it is clear this community values decision making and outcomes. Through feedback-based practice, the decisions in management can be recorded and treatment algorithms can be improved towards patient-centered care rather than individual physician-directed care ( Table 2) .
Although the goal of practice algorithms is to provide high quality care, these types of guidelines can work in parallel with ITP research. If practice algorithms are used together in multiple centers, cohorts of phenotypically homogenous ITP patients, such as those with consistently high bleeding scores, those refractory to both IVIG and corticosteroids, or those of a particular age, can be identified for biology studies and prospective studies. By the identification of ITP patient subpopulations with the guidance of practice guidelines, clinical research opportunities could be offered to more eligible patients and patients could be more easily identified within existing clinical practice.
It is possible that the same practice guidelines cannot exist internationally, across regions, or across both local and large academic centers. Prior studies have clearly demonstrated wide variability in the approach to ITP in different countries, in terms of medication treatment versus observation, bleeding symptoms required for treatment, acceptable platelet counts, and treatment in the hospitalized setting versus outpatient. 12, 35 Some of these decisions may be driven by cost, availability of specific treatments, the heterogeneity within ITP, and variations in culture. However, as with any rare disease, clinical studies and improvement in care of ITP, particularly chronic ITP, will require a multicenter approach.
Few randomized trials have established the treatment approach to ITP patients. In an era of limited resources, these types of studies have become more expensive. It is unlikely that randomized clinical trials of splenectomy versus rituximab or thrombopoietinmimetic agents versus rituximab will ever be completed for many reasons, among which include patient and clinician preferences and biases. Without this data, how do clinicians know what to do? Clinicians and researchers must be innovative in the approach to treatment of ITP patients. SCAMPs are an approach to improve quality of care and an opportunity to learn from our patients and the decisions we make in their treatment. *SCAMPs will be used as an example of a feedback-based, modifiable practice guideline throughout this text. ITP SCAMP algorithm for newly diagnosed and persistent ITP. Data collection forms not shown. Semin Hematol. Author manuscript; available in PMC 2014 January 01.
